through an orifice in a vertical plane face. This case is ordinarily treated by supposing the orifice to be divided into an infinite number of infinitely narrow horizontal bands of area, and supposing the velocity of the water in each band to be that due, through the action of gravity, to a fall from the still-water surface-level down to that band; then multiplying that velocity by the area of the band, and treating the product as being the volume flowing per unit of time across that horizontal band or element of the area; and integrating to find the sum of all these volumes of water for all the bands, and treating this sum as being the "theoretical" volume per unit of time flowing across the whole area of the orifice. This result is commonly called the "theoretical discharge" per unit of time; but, as it is known not to be the actual discharge, it is then multiplied by a numerical coefficient called by some "the coefficient of contraction" and by others the "coefficient of discharge," in order to find the actual discharge per unit of time.
Thus for the case of a rectangular orifice in a vertical plane face, as in fig. 1—where WL is the level of the still-water surface,
Fig. 2.
and ABGD is the orifice, with two edges AB and CD level, and EF is an infinitely narrow horizontal band extending across the orifice at a depth h below the still-water surface-level, and having dh as its breadth vertically measured, while it has I, the horizontal length of the orifice, as its length, and where, as shown in the